A case of acute thyroid swelling is reported following intubation of a young woman with a pre-existing small goitre. The thyroid enlargement then distorted the airway, necessitating an emergency thyroidectomy.
Multinodular goitre is common, but intrathyroidal haemorrhage is rare 1 . Its aetiology is multifactorial. Bleeding into and swelling of the thyroid has implications for airway management in such patients. Tracheal intubation will usually be necessary and urgent thyroidectomy may be required.
CASE REPORT
A 29-year-old woman weighing 70 kg was transferred to our tertiary referral maternity hospital for removal of a uterine pack and definitive treatment of a massive secondary post partum haemorrhage at eleven days post partum. She had undergone an emergency examination under anaesthesia the previous day. The anaesthetic had been uneventful although she had lost more than 3,000 ml of blood. Fluids and blood products were administered and the bleeding was controlled with oxytocin, ergometrine, prostaglandin E analogue (gemeprost) pessaries, intramyometrial prostaglandin F 2α and a uterine pack. She had remained haemodynamically stable since her arrival at our hospital.
She had no allergies, was not on medication and had a history of a longstanding small goitre. Her local doctor regularly checked her thyroid function tests (TFTs) and she reported that they were normal. She denied any symptoms of dysphagia, stridor or intoler-ance of the supine position. Her thyroid was not examined. No other medical or nursing staff had commented on the goitre. Airway assessment included Mallampati Class I, full dentition and normal neck movement. The preoperative haemoglobin was 98 g/l, and her coagulation profile was normal.
In the operating theatre, standard monitoring was applied. After preoxygenation, a rapid sequence induction was performed with alfentanil 0.5 mg, propofol 120 mg and suxamethonium 100 mg intravenously. An experienced anaesthetic technician applied single-handed cricoid pressure as the patient lost consciousness.
Direct laryngoscopy was performed after the cessation of fasciculations and showed a central Grade 1 view of the larynx (based on Cormack and Lehane). A size 7.5 cuffed polyvinyl chloride endotracheal tube (ETT) was passed without resistance at the first attempt. Initially there was a large leak around the ETT but this was eliminated by instillation of 5 ml of air into the cuff. Cricoid pressure was then released. There was no coughing or straining during intubation, and the highest recorded blood pressure was 120/60 mmHg.
The patient was covered above the costal margins with a forced-air warming device. The anaesthetic was maintained with oxygen, nitrous oxide and sevoflurane plus boluses of alfentanil and tramadol. She was ventilated with a tidal volume of 600 ml at 12 breaths per minute. The obstetric team anticipated massive blood loss, so further large-bore intravenous access was obtained. However, the uterine pack was removed without bleeding and a small laceration sutured. At the end of the procedure, which lasted approximately thirty minutes, the drapes and warming device were removed. Inspection of the patient's neck showed that the thyroid gland was at least twice its previous size ( Figure 1) , with the left lobe appearing larger than the right, thus deviating the trachea to the right. The thyroid tissue was tense, mobile, had a venous hum, but was not pulsatile. There was no subcutaneous emphysema. We did not have a fibreoptic bronchoscope to inspect the distal airway.
The surgical registrar confirmed the presence of an enlarged thyroid, particularly the left lobe of the gland and a provisional diagnosis of haemorrhage into a colloid nodule was made. The patient was transferred to the intensive care unit (ICU) ventilated, for further imaging. Her vital signs were stable throughout the procedure and during transfer.
An ultrasound scan showed a greater than 6 cm multinodular goitre, with retrosternal extension of the left lobe, but no evidence of haemorrhage. The trachea was deviated to the right, but not apparently compressed. Thyroid function tests taken on arrival in ICU were normal.
After discussion with a consultant surgeon, it was decided to perform an emergency thyroidectomy the next day. The patient remained sedated and ventilated until that time. At thyroidectomy an extremely large thyroid gland was found, particularly the left lobe, with retrosternal extension. The patient was extubated without complication and her recovery was otherwise uneventful.
At histological examination the thyroid gland weighed 158 g. The lobes measured 60x30x20 mm on the left and on the right 100x70x45 mm. Histology confirmed the presence of a multinodular goitre, with evidence of acute interstitial haemorrhage. Haemorrhage had also occurred into nodules, which measured up to 20 mm in diameter, especially in the left lobe. Pathological findings were out of keeping with the clinical finding that the left lobe was larger than the right. Since the clinical finding was supported by ultrasound imaging and by the written and diagrammatic surgical notes, it appears the specimen was oriented incorrectly in the pathology laboratory. Discussions with a pathology colleague reveal that unlabelled grossly enlarged or abnormal thyroid specimens can be very difficult to orient (personal communication).
DISCUSSION
Cricoid pressure has long been advocated as part of a rapid sequence induction, to protect the airway against the risk of aspiration of gastric contents. Several reviews of cricoid pressure have been published 2,3 and complications of its application can be divided into three categories, namely airway difficulties 2 , vomiting and patient discomfort. Airway problems include difficulty with bag-and-mask ventilation, worsening of the view at laryngoscopy, complete airway obstruction and impediment to the placement of a laryngeal mask. The incidence of partial or complete airway obstruction with bag and mask ventilation is increased by an increased application force 4 , suggesting that other problems may also increase if high force is applied. Patients who are actively vomiting should not have cricoid pressure applied, due to the risk of oesophageal rupture 5, 6 . Cricoid pressure is uncomfortable in the awake patient, and can cause retching 7 , but does not increase the incidence of postoperative nausea and vomiting 8 .
Szeto and Hung 1 reviewed the mechanisms by which intrathyroidal bleeding occurs after haemorrhage into a cyst following intubation associated with the use of external laryngeal pressure and coughing at intubation. They noted that external pressure and increased venous pressure due to either Valsalva manoeuvres or positive pressure ventilation could cause intrathyroidal bleeding. In the current case, positive pressure ventilation was used, but airway pressures were not high, and there was no coughing or straining. It seems logical to assume that the application of external pressure at the level of the cricoid cartilage resulted in intrathyroidal haemorrhage, although this is the only reported case of such a complication. Szeto and Hung recommend that "anaes-thetists should be vigilant during perioperative airway management, especially with patients with thyroid nodules" 1 . They reported that coughing, excessive backward pressure and hypertensive episodes could lead to rupture of thyroid cysts and bleeding. To this list, cricoid pressure can be added.
It is interesting that this patient had both interstitial bleeding and haemorrhage into colloid nodules, neither of which were demonstrated on the ultrasound scan. Ultrasonography and computed tomography (CT) are commonly used in assessment of thyroid gland disorders. Ultrasound is an excellent method of first line evaluation of thyroid gland trauma, but CT is the technique of choice for extensive haematomas and airway compromise 9 . CT was not available to us, and in any case ultrasound is more portable and can be taken to a ventilated patient. Data on the sensitivity and specificity of ultrasound in detecting thyroid haemorrhage is not available.
The significance of interstitial bleeding is unclear and has not been reviewed. One might expect that the vasculature of the entire goitrous gland is deranged, not just that supplying the colloid nodules 1 .
It should also be noted that the anaesthetic given the previous day had included a rapid sequence induction with the use of cricoid pressure. There had been no sequelae on that occasion, thus demonstrating two points. Firstly, there is wide variation in the force applied by anaesthetic assistants 10 , and the force may have been much greater, or even excessive on the second day. Forces of 65 Newtons (N) have been reported 10 . Secondly this complication must be rare, because the incidence of goitre in pregnant women differs geographically but may be a high as 30% 11, 12 and this complication has not been reported before, despite the widespread use of cricoid pressure in the obstetric population 13 .
Properly applied cricoid pressure exerts a force of 30 N 2,4 through the cricoid cartilage, compressing the intact ring of cartilage against the cervical vertebrae, and obliterating the oesophageal lumen. Even this degree of force can cause airway obstruction during bag-and-mask ventilation, with 2% of female patients having complete airway obstruction. When 44 N is applied 35% of these patients' airways will obstruct. This incidence is increased if force is exerted in a backwards-and-upwards direction 4 . However the thyroid gland overlies the cricoid cartilage in many instances, and therefore even correctly applied cricoid pressure will transmit this force to the gland. This force applied over a small area (two fingers) can exceed the pressure of 100 mmHg required to cause venous bleeding 1 . It may be that the transmission of the force throughout an enlarged thyroid gland could also render cricoid pressure ineffective. In the light of possible damage to the gland by the application of cricoid pressure, this theory could probably not be tested in human subjects.
There are two possible reasons why this patient had retrosternal extension of her thyroid gland (the extent of which was never clearly documented). Firstly it may have been pre-existing. Approximately one-third of patients with palpable benign goitre who have tracheal or oesophageal compromise are asymptomatic 14 . Retrosternal extension can be asymptomatic 15 , and clinical history predicts obstruction poorly 16 . The alternative explanation is that it was the result of bleeding. In the absence of new obstructive symptoms (the patient remained intubated and the distal airway was not inspected bronchoscopically), the reason cannot be clarified.
Laryngeal trauma and active vomiting are considered contraindications to cricoid pressure 2,3 . Crowley and Giesecke 17 suggested additional precautions be taken in patients with suspected cervical trauma and fractures, cervical arthritis, immobile necks, laryngotracheal pathology and compromised airways. This case suggests that a further precaution for the use of cricoid pressure is the patient with a goitre.
Such a precaution poses a dilemma for the anaesthetist faced with a patient who has a goitre and where a full stomach is a concern. In the case of a massive goitre, an awake fibreoptic intubation will facilitate access to the potentially difficult airway, including visualization of the airway distal to the vocal cords in the case of a retrosternal goitre. This approach also avoids the use of cricoid pressure, which could be ineffective or risky. It has been used effectively in the obstetric population 18, 19 . Coughing and straining during the procedure 20 could nevertheless produce the same outcome, due to increased venous and airway pressures, so expertise with this approach is vital.
The moderate sized goitre may pose more of a problem. Because one cannot guarantee the force of cricoid pressure applied, the risks of cricoid pressure versus the benefits of a rapid sequence induction need to be balanced. Given that goitre is a relatively common condition, and that this complication is rare, it is probably reasonable to again recommend that anaesthetists remain vigilant to the possibility of acute thyroid haemorrhage after intubation. If this occurs, the airway should remain protected whilst imaging and surgical consultation are sought.
